Duodenal lipomas are rare benign tumors and pose a diagnostic challenge as their symptoms are non-specific. In this article, we reported a case of duodenal lipoma presenting as upper gastrointestinal obstruction and reviewed the literature on relevant clinical manifestation, diagnosis and treatment. Our review of literature indicated that multiple duodenal lipomas as a cause of upper gastrointestinal obstruction as reported here are extremely rare. The preoperative computed tomography and magnetic resonance imaging are the key to diagnosis, and surgical resection is the most effective means for the management of such duodenal lipomas.
Introduction
Gastrointestinal lipomas are very rare with limited case reports present in literature. Recently, with the advances in endoscopy and imaging techniques such as computed tomography (CT) and magnetic resonance imaging (MRI), more cases have been diagnosed and treated. Herein, we reported our experience in the treatment of a 67-year-old woman who presented with gastrointestinal obstruction due to multiple duodenal lipomas.
Case Report
A 67-year-old woman (56 kg with a body mass index of 21.1 kg/m 2 ) presented with 1-day history of abdominal pain, vomit and constipation in the local clinic. CT of the abdomen showed features of upper gastrointestinal obstruction with a suspicion of intussusception of a duodenum segment. The patient was transferred to our hospital for further treatment on October 16, 2016. She had a 5-year history of epigastric fullness and intermittent upper abdominal pain. She denied the history of hematemesis, melena, change in bowel habit or significant recent weight change. She did not have surgical history in the past. She denied family history of neoplasia. She was a nonsmoker and non-alcoholic drinker. On admission, she showed improvement in her symptoms and there were no significant findings except epigastric tenderness on physical examination. Hematological and biochemical parameters were normal except for Hb: 95 g/L (normal range: 110 -150 g/L), neutrophil ratios: 90.4% (normal range: 50-70%), and C-reactive protein: 7.89 mg/L (normal range: < 5 mg/L). Plain radiography of the abdomen showed bowel dilatation with air-fluid levels. CT of the abdomen revealed hypodense lesions with CT value of -64 Housefield Units (HU) to -138 HU located from the descending part of the duodenum to the proximal jejunum, which was suggestive of lipomas ( Fig. 1) . She was initially managed with fluid replacement and nasogastric aspiration and subsequently underwent MRI of the abdomen, which showed fat-containing mass lesions from the descending part of the duodenum to the proximal jejunum. The lesions were high-intensity on T1-weighted ( Fig. 2a) and intermediately intense on T2-weighted images, with a drop in signal on T1 and T2-weighted fat-suppressed images (Fig. 2b) , consistent with a diagnosis of duodenal lipomas. As the obstruction did not fully resolve, we carried out an exploratory laparotomy under general anesthesia. On entering the peritoneal cavity, there was no obvious intussusception of the duodenum. Intraoperatively, multiple, giant lipomas could be palpated in second, third and fourth part of duodenum and proximal jejunum and the rest of the bowel appeared normal. Duodenum 4 cm distal to ampulla was excised along with 14 cm of proximal jejunum (Fig. 3a) . Intestinal continuity was maintained by end-to-end duodenojejunal hand-sewn anastomosis. Gastrostomy, jejunostomy and T tube in the common duct were performed in the meanwhile to prevent the anastomotic leakage. The patient was discharged from the hospital with successful recovery. The macroscopic appearance of the lesion is shown in Figure 3a . Final histopathological analysis confirmed the diagnosis of multiple, submucosal lipomas with sizes varying from 1.3 to 11.0 cm in maximal dimensions.
Discussion
A PubMed search was performed using the terms "duodenal lipoma" and "obstruction", which generated 28 articles. Of these 28 articles, 13 case reports published in English from 1951 to 2016 were identified for further review. Of them seven cases were single lipoma, five cases were multiple lipomas and one case did not record the number of lipoma(s) ( Table 1 ) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . To date, two types of duodenal lipomas are reported in literature: submucosal, which is more common (91.7%) as seen in our case and subserosal (8.3%). Median age of presentation is 56.5 years (range, 12 -71 years) with female to male ratio of 9:5. Average maximum diameter of the mass is 6.1 cm (range, 2.5 -11 cm). The location of duodenal lipoma presenting as obstruction is mostly seen in the second part of the duodenum, and the most effective means for treatment is transduodenal resection.
Lipomas of the duodenum are uncommon, and the etiology remains unknown. Duodenal lipomas are usually asymptomatic [13, 14] , and if symptomatic, the common findings are bleeding, abdominal pain or obstruction. Symptoms are related to the characteristic of the lipoma, such as size and location. Duodenal lipomas are mostly seen in the second part (85.7%). Obstruction-causing duodenal lipomas are extremely rare and may present as obstruction such as intestinal obstruction [1] [2] [3] [4] [5] [6] [7] , gastric outlet obstruction [8] [9] [10] , intussusception [11, 12] and obstructive jaundice [8] . The first case was reported by Kirkland et al in 1951 [1] . The case with obstructive jaundice reported by McGrath et al is particularly unusual [11] . The diameter of the tumors that caused obstruction are all greater than 2 cm, and eight cases (88.9%) of those are greater than 4 cm according to our literature review.
Diagnosis can be established by radiological, endoscopic or operative means. Current imaging modalities, such as CT and MRI can provide an accurate diagnosis [5, 15] . Duodenal lipoma appears on CT as a smooth-margined mass with a low Hounsfield unit value (range, -60 to -120), corresponding with the density of fat [15] . In the present case, the lesions were noted on CT with a value of -64 to -138 HU which is typical of lipomas. As for MRI, lipomas show high-intensity on T1-weighted images and usually present intermediate intensity on T2-weighted images. The loss of signal intensity on fat-suppressed images enables the final diagnosis by MRI [5] . Lipoma shows no contrast enhancement. Though CT and MRI are helpful in diagnosis but they are unable to precisely locate the origin of the lesions. Direct visualization at endoscopy provides the presence of submucosal protruding lesions, but further characterization is usually performed by endoscopic ultrasound (EUS). EUS is effective to provide information about the original layer, echogenicity, the depth and invasion. The typical EUS findings for duodenal lipomas are intense homogeneous hyperechoic lesions originating from the submucosa, with echo attenuation behind and/or inside the rear area [16] .
Lipomas of the duodenum can be excised endoscopically or operatively. The pedunculated, small, solitary lipoma can be excised endoscopically [12] . Endoscopic management has been described in both the snaring technique [12] and the unroofing technique [17] . However, endoscopic management is not always feasible, and incomplete excision is also common in large lesions, which remains a reasonable concern, although there are no reports of recurrence of symptoms after incomplete excision. Operative management is indicated in cases in which endoscopy is not feasible, the nature of the lesion cannot be ascertained or if the clinical presentation such as intussusception requires surgery. It also has additional advantages, e.g., assuring complete excision of the lipoma, which is not always possible endoscopically. Operative management is mainly divided into four procedures, excision of the lipoma via a duodenotomy [1, 2, 5, 10, 11], a limited bowel resection [9] , pancreas-sparing duodenectomy [8] , or bypass [3, 7] . The type of procedure chosen to perform depends on the patient's conditions as well as the size and position of the lesion. In five cases, the surgery consisted of a reduction after duodenotomy and polypectomy. A segmental resection of the involved portion of the duodenum was performed in one case and the patient was fully recovered. Pancreas-sparing duodenectomy was performed in one case because the lipomas invaginated into the duodenojejunal flexure, and the patient had a history of obstructive jaundice. In case the excision of the entire duodenum is not safe, a bypass to the lesion is recommended. Laparoscopy has recently been described for the management of duodenal lipoma, which is a minimally invasive mode of surgical management with minimal postoperative pain and short hospitalization [4, 6] . Our patient had rare multiple duodenal lipomas presenting with intestinal obstruction which was managed in time with duodenal resection and had uneventful recovery.
In conclusion, a case of multiple duodenal lipomas presenting as upper gastrointestinal obstruction, which is extremely rare, was diagnosed and successfully managed by surgical resection. 
